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METHOD FOR OPERATING A CASTING-ROLLING PLANT 

Cross Reference to Related Application 

This application is a continuation of copending International 
5 Application No. PCT/DE02/00612 filed February 20, 2002 and claiming a priority 
date of February 26, 2001, which designates the United States. 

Technical Field 

The invention relates to a method for operating a casting and rolling 

plant. 

10 Background of the Invention 

In casting and rolling plants of this type, slabs are processed to form 
strip material. The known casting and rolling plants comprise at least one casting 
machine, the slabs of which are fed to at least one tunnel furnace without being 
temporarily stored. The tunnel furnace opens out into a rolling mill train (finishing 

15 train) with at least one rolling stand. In the rolling mill train, the slabs are rolled to 
form hot strips. On leaving the rolling mill train, the rolled hot strips are fed to at least 
one cooling section and are wound up onto at least one coiler. 

A casting and rolling plant is therefore characterized by coupling of the 
processes of slab casting and hot rolling, which are decoupled in conventional steel 

20 sheet production. Therefore, steel industry plants comprise at least three components, 
namely the steel works, in which steel is produced from pig iron, the slab production 
line, which has at least one casting installation (casting machine with downstream 
tunnel furnace), and the rolling mill train (finishing train). To maximize production, 
either two casting installations with in each case one casting strand or one two-strand 

25 casting installation is used. 
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In the known casting plants, the rolling capacity of the rolling mill train 
cannot be fully exploited over the course of time, since the casting capacity (casting 
speed and casting cross section) of the casting machine(s) cannot be increased beyond 
certain limits if technical and quality problems are to be avoided. Despite full casting 
5 operation, this means that the rolling mill train rolls more quickly than the casting 
machine or machines are able to supply slabs. 

A further reason for the limited production capacity of the known 
casting and rolling plants is that the two-strand casting installation or the two casting 
installations for technical reasons cannot produce at certain times, resulting in gaps in 
10 production. The unused production gaps include, inter alia, the necessary idle times of 
the casting machines caused by the need to change the distributor, mold or segment, 
planned downtimes for maintenance work and unplanned downtimes caused by 
problems in casting operation. This means that the rolling mill train then either cannot 
carry out any rolling at all or can only carry out rolling with increased pauses. 

15 Therefore, the two slab production lines constitute a production 

bottleneck for the capacity of the rolling mill train, leading to a reduced annual 
production capacity of the casting and rolling plant. 

Summary of the Invention 

Therefore, it is an object of the present invention to provide a method 
20 for operating a casting and rolling plant which allows a higher throughput to be 
achieved during the production of strip material. 

According to the invention, the object can be achieved by a method for 
operating a casting and rolling plant with at least one slab production line, at least one 
rolling mill train, and at least one slab feed device, which in manufacturing terms is 
25 independent of the slab production line, comprising the step of : 
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- during a pause in production of the slab production line, the slab feed device takes 
over the supply of slabs to the rolling mill train to the maximum feasible extent in 
accordance with logistical and/or production engineering stipulations. 

5 The object may also be achieved by a method for operating a casting 

and rolling plant comprising the steps of: 

- providing at least one slab production line, 

- providing at least one rolling mill train, 

- providing at least one slab feed device, which in manufacturing terms is independent 
10 of the slab production line, and 

- during a pause in production of the slab production line, taking over the supply of 
slabs to the rolling mill train by the slab feed device to the maximum feasible extent in 
accordance with logistical and/or production engineering stipulations. 

15 The object may yet be achieved by a casting and rolling plant 

comprising at least one slab production line, at least one rolling mill train, and at least 
one slab feed device, which in manufacturing terms is independent of the slab 
production line, and wherein the slab feed device comprises means that during a pause 
in production of the slab production line, take over the supply of slabs to the rolling 

20 mill train to the maximum feasible extent in accordance with logistical and/or 
production engineering stipulations. 

The slab feed device of the casting and rolling plant may receive its 
slabs from a further slab production line which, together with the slab feed device, is 
responsible for supplying slabs to the rolling mill train to the maximum feasible extent 
25 in accordance with logistical and/or production engineering stipulations. The slab 
production line of the casting and rolling plant can be designed as a thin-slab 
production line. The further slab production line can be designed as a thick-slab 
production line which, together with the slab production line, is responsible for 
supplying slabs to the rolling mill train to the maximum feasible extent in accordance 
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with logistical and/or production engineering stipulations. The slab feed device of the 
casting and rolling plant may receive its slabs from a slab store in which prefabricated 
slabs are temporarily stored for manufacturing purposes. 

The method is suitable for operating a casting and rolling plant which 
5 comprises at least one slab production line and at least one rolling mill train and also 
at least one slab feed device which is independent of the slab production line in terms 
of manufacturing technology. During a pause in production of the slab production line, 
the slab feed device takes over the supply of slabs to the rolling mill train to the 
maximum feasible extent in accordance with logistical and/or production engineering 
10 stipulations. 

Therefore, the invention makes use of previously unused pauses in 
rolling in the casting and rolling plant by means of optimized logistical conditions in a 
modified plant configuration which includes a slab feed device. 

The invention provides a suitable production planning method which is 
15 matched to the nature of the widened configuration of the casting and rolling plant. 
The slabs supplied by the slab feed device are additionally rolled in the rolling mill 
train without the basic equipment of the specially configured casting and rolling plant 
having to be changed. This allows the quantitative throughput during the production of 
strip material to be significantly increased. 

20 In the context of advantageous configurations of the method according 

to the invention, the slab feed device, which according to the invention is independent 
of the slab production line in terms of manufacturing technology, can receive its slabs, 
for example, from a further slab production line. The further slab production line, 
together with the slab feed device, is responsible for supplying slabs to the rolling mill 

25 train to the maximum feasible extent in accordance with logistical and/or production 
engineering stipulations. 
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The further slab production line may be designed as a thick-slab 
production line which, together with the slab production line, is responsible for 
supplying slabs to the rolling mill train to the maximum feasible extent in accordance 
with logistical and/or production engineering stipulations. 

5 According to a further advantageous configuration, the method 

according to the invention is also suitable for casting and rolling plants which receive 
their slabs from a slab store in which prefabricated slabs are temporarily stored for 
production purposes. 

The further thin-slab production line may, for example, comprise a 
10 further casting machine, which includes a casting strand and a suitable widening of the 
slab guide mechanism in the tunnel furnace for supply to the rolling mill train. This 
configuration will be selected if it is intended to produce steel grades which are able to 
withstand high casting speeds, i.e. standard steels. 

An additional conventional slab production line, which rolls thick 
15 slabs, by means of at least one heating furnace and by means of at least one (reversing) 
roughing stand, to form thin slabs and provides the latter to the rolling mill train via a 
holding furnace. This configuration will be selected if the additional slab production 
line is to produce steel grades which are not able to withstand high casting speeds, i.e. 
for example special steels. Therefore, a casting and rolling plant which is operated 
20 using the method according to the invention can supply standard steels and special 
steels with a high total annual production. 

Therefore, in the case of the method according to the invention, it is 
merely important for slabs to be supplied to the slab feed device of the casting and 
rolling plant according to logistical and/or production engineering stipulations. 
25 Therefore, the nature of the further slab production line is of no particular relevance. 
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The invention generates optimized production plans for operation of the 
casting and rolling plant with full loading of the rolling mill train. 

The plant plans for the individual plant parts of the casting and rolling 
plant can be determined from production plans of this type. These include melting 
5 plans, casting plans and slab deployment plans and rolling plans. 

The required melting sequences in at least one steel works assigned to 
the casting and rolling plant are produced using the melting plans, specifically 
including the temporal sequence for supplying the molten materials to the casting 
machines at the correct time. 

10 The casting plans describe the production of the thin slabs in the 

casting machines of the casting and rolling plant or in the conventional casting 
machine of the further slab production line, including the casting sequence, the 
melting sequence and the slab sequence for each slab production line. 

The slab deployment plans determine the deployment of the slabs in the 
15 further slab production line according to cold, warm or hot use. In this context, in 
particular the order and the temporal sequence are to be planned in such a way that the 
slabs are available at the rolling mill train in good time in order to exploit previously 
unused rolling pauses in the casting and rolling plant. 

On account of the rolling plans, the rolling of the slabs from all slab 
20 production lines, including cycling of the slab deployment from the tunnel furnace of 
the casting and rolling plant, is planned in such a manner that the rolling pauses can be 
put to good use by means of the further slab production line. Moreover, the roll change 
required in the rolling mill train is planned so as to take account of the buffer times in 
the furnaces. 



25 



Absolute and advisory restrictions (technical rules) are to be taken into 
account in all planning steps. Absolute restrictions have to be complied with under all 
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circumstances, where advisory restrictions can be optimized by what are known as 
cost functions. This not only gives rise to valid production plans which can be 
executed, but also to cost-optimized and throughput-optimized production plans. 

Brief Description of the Drawings 
5 One exemplary embodiment of the method according to the invention 

is explained in more detail below on the basis of a casting and rolling plant which is 
diagrammatically depicted in the drawing. 

In the drawing, I denotes a first production line. The first production 
line I comprises a casting machine 1, in which thin slabs 2 are cast. These thin slabs 2 

10 are fed to a tunnel furnace 3. The casting machine 1 and the tunnel furnace 3 together 
form a slab production line 40 (casting installation). The tunnel furnace 3 opens out 
into a rolling mill train 4, which in the exemplary embodiment illustrated includes six 
rolling stands 5. In the rolling mill train 4, the thin slabs 2 are rolled to form hot strips 
6. On leaving the rolling mill train 4, the rolled hot strips 6 are fed to a cooling section 

15 7 and wound up onto a coiler 8. 



Detailed Description of the Preferred Embodiments 

In the case of the casting and rolling installation illustrated in the 
drawing, the first production line I comprises a further casting machine 11. In 
manufacturing technology terms, the casting machine 1 1 is arranged parallel to the 

20 casting machine 1 . The casting machine 1 1 likewise produces thin slabs 12. These thin 
slabs 12 are fed to a tunnel furnace 13 which is arranged within the first production 
line I, parallel with the tunnel furnace 3 in terms of manufacturing technology. The 
casting machine 11 and the tunnel furnace 13 together form a slab production line 
(casting installation), which is denoted by 50. The thin slabs 12 produced by the slab 

25 production line 50 are then likewise fed to the rolling mill train 4 (arrow 14). 
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The slab production lines 40 and 50 together form a two-strand casting 

installation. 

A second production line II is arranged at least partially in parallel, in 
terms of manufacturing technology, with the first production line I. In the case of the 
5 casting and rolling installation illustrated, the second production line II comprises a 
slab feed device 20. This slab feed device 20 can be used to feed the slabs 22 to a 
reheating furnace 23 and a downstream (reversing) roughing stand 24. The roughened 
strips rolled in the roughing stand 24 are received as coils 25 by a coil box 26. 

In the method according to the invention, the slab feed device 20 is 
10 controlled independently, in terms of manufacturing technology, from the slab 
production line 40 or 50. 

The casting and rolling installation also comprises a coil transport 
device, by means of which the coils 25, upstream of the rolling mill train 4, are 
transferred from the second production line II to the first production line I. For reasons 
15 of clarity, the coil transport device is not shown in the drawing. To supply the roughed 
strips, the coils 25 are removed from the coil box 26 and transported to the entry to the 
rolling mill train 4. The supply of the coils 25 is symbolically indicated by an arrow 
27. 

In the configuration illustrated in the drawing, the coil box 26 is 
20 assigned a holding furnace 2 1 for storing the coils (double arrow 29). 

In addition, the embodiment shown has added to it a slab production 
line 30. The slab production device 30 is in this case arranged upstream of the slab 
feed device 20. The slab production line 30 comprises a casting machine 31, in which 
slabs 22 are cast. These slabs 22 are fed directly to the slab feed device 20 (warm or 
25 hot deployment). The slab feed device 20 in turn feeds the slabs 22 to the reheating 
furnace 23 (arrow 28). 
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Alternatively, in the embodiment of the slab feed device 20 illustrated 
in the drawing, it is possible to supply externally produced slabs (cold deployment). 
The supply of the externally produced slabs is symbolically indicated by an arrow 32. 

Both the slabs 22 produced by the slab production line 30 and the 
5 externally produced slabs can be temporarily stored, in manufacturing technology 
terms, in a slab store 34 (arrow 33 or arrow 35) and can be fed to the slab feed device 
20 as required (arrow 26, cold deployment). 
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